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1. INTRODUCTION

Exploration Licence 10/74 known as Black Bluff,

by éeopeko and Union 0il Development Corporation and ocdupies

an area of 150 sq km in North Western Tasmania; (Ref: Fig 1.)

The results of Geopeko's work at Black Bluff upto
February 1977, And ﬁ summary of previous work in the area
by Pickands Mather (1968), Tasminex N.L. (1973/74) and
Union 0il Corp. (1974/7S5) are presented in the progress
report by R. Van den Bogaart and G.L. Buckland, dated
April 1978. Exploration upto April 1979 was reviewed in
two Memorand#'s covering the Mariner 1 and Mariner 3.

pProspects by G.L. Buckland.

This report summarizes the details of exploration

carried out, mainly in the Mariner 3 area, upto December 1979.
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2. SUMMARY

A zonal distribution of geochemically anomalous
copper, lead, zinc and tin has been recognized in soils.and
stream sediments in the Mariner 1,3,5 area in the south-
eastérn part of E.L. 10/74. The zonal arrangement of lead,
lead-zinc, zinc, copper-tin anomalies from west to east
along the grid appears to fit the concentric metal zonation
to be expected around a yein typé tin deposit.

Indications are that such a tin deposit could

exist beneath basalt cover at the eastern end of the grid.

Ground magnetic survey, soil geochemical sampling
and exploratory percussion drilling techniques have been
applied in so far unsuccessful attempts to detect the

postulated tin source beneath the basalt.

The recognition of high grade thermally metamorphosed
rocks at Mariner 4, near the Lea River in the eastern part
of E.L. 10/74, suggests the prescence of a shallow seated
(granitic) intrusive which may have potential for tin-tungsten

mineralization.
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3. RECOMMENDATIONS

Mariner 1, 3 and 5.

It is recommended thaf_electrical resistivity
"souﬁdings" be conducteé at several 1ocafions on the basalt
at the eastern end of the grid in order to determine: |
a) the depth of the basalt cover
b} the suitability of Induced polarization as a

technique for detecting sulphide associated tin~

o

vein mineralization beneath the basalt.

If it appears that I.P. can be successfully applied,
systematic I.P. survey should be carried out over the
eastern extensions and any confident targets emerging should

be tested by percussion/diamond drilling.

If I.P, cannot be used to provide drilling targets

it is recommended that no further work be carried out on the

prbspect.
Mariner 4.

Careful geological reconnaissance, -80 fraction and
panned concentrate sampling of stream sediments should be
carried out in the Mariner 4 area. Particular attention

should be given to detection of tin and tungsten mineralization.
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BACKGROUND

Initial work by Geopeko in E.L. 10/74 invelved:
geological mapping and‘stream sediment sampling

on a regional basis. |

detailed mapping, soil geochemical sampling and
geophysical surveying on two prospects, between
the Iris and Fall Rivers, as follow up on previous
work by Union 0il Corp. The prospects were named
Mariner 1 and Mariner 2; Mariner 3 evolved out of

the north-eastern extension of the Mariner 1 grid.-

Mapping in the Mariner 3 area indicated the principal

rock type was medium-ceoarse grained quartz-feldspar-biotite

porphyry of approximately dacitic composition and interpreted

tc be an intrusive body associated with Cambrian acid

vulcanism.

Soil geochemistry defined several Cu-Zn anomalies

with related "spot highs' in Ag, Bi, As and Sn. Geophysical

surveys indicated a strong (-180mV) S5.P. anomaly with coincident

V.L.F.~-

(Mudge,

Electromagnetic and Induced Polarization anomalies.

1978 .} Two costeans were excavated over the

geophysical anomalies and it was found that mineralization

was restricted to rather sparse, narrow, irregular quartz-

Pyrite-

chalcopyrite veins cutting the porphyry. Bedrock

grab samples from the costeans were found to be moderately

anomalous with peak Cu, Pb, Zn and Sn values correlating

with zones of veinlet mineralization. The veinlets appeared

to be associated with zones of locally intense clay-sericite

alteration, of feldspars within the host rock (Buckland, 1979,b.j.

Similar results were achieved at Mariner 1.

{Buckland, 1979, a). However it was considered that these

results did not adequately explain the high magnitude

5.P. -

depth,

1.P. anomalies at Mariner 3.
Consequently, a dﬂﬂjond drill hole of 137.5 metres
was drilled to further test the S.P. target.
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The hole intersected quartz-feldspar-biotite porphyry with
sparsely distributed quartz-(muscovite)-pyrite-minor
chalcopyrite veinlets and local alteration essentially

similar to that exposed in the costeans.

Nevertheless, it was concluded that the so0il geochem
and geophysical anomalies must be attributable to a
(presumably local) "high frequency distribution™ of sulphide

bearing veinlets.
It was suggested that the mineralization, alteration

and geochemical pattern represented "epithermal’ vein A
mineralization "probably emanating from a shallow seated

Upper Devonian granitic stock.

The regional drainage geochem survey of E.L. 10/74
is 1977 had shown that two tributaries of the Iris River,
draining the eastern edge of the Mariner 1-3 grid were
anomalous in tin.

The prospect work and drilling on the grid had
indicated only minor traces of tin associated with the
Pyritic veinlets at Mariner 3 and in cassiterite bearing
chloritic greisen vein in Costean 1 at Mariner 1 and it was
considered that these did not adequately account for the

drainage geochem anomalies.

Subsequent exploration in 1979, in the Mariner 3

area was directed toward discovering the source of the tin.
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6. MARINER 3 - MARINER 5 AREA

Reassessment of the accumulated data during July 1979,
led to the recognition of a zonal distribution of soil

geochemical anomalies over the Mariner 1-3 grid area.

A 2omal arrangement of Cu, Zn, Zn-Pb, Pb is
evident progressing from east to west along the grid

{Refer to Fig 2.).

The strongest anomalous tin in stream sediments
cccurs in the stream draining the eastern edge of the copper
s0il anomaly.

This distribution appears to fit the metal
zonation typical of vein type tin mineralization and suggests
the prescence of such mineralization situated under the
Tertiary basalt cover to the north-east of the Mariner 3 grid.

The original -80 mesh stream sediment geochem
data in part supports this concept as recognized by
Van den Bogaart and Buckland, 1978. (Refer to Fig 3.)

6.1 Geochemistry

In order to confirm the zonation and to define
the area of greatest tin potential additional stream sediment
and panned concentrate sampling was carried out in the
streams draining the Mariner 3 area. Panned concentrates and
~-80 mesh fractions of sediments were sampled at twenty seven

localities.

Panned concentrates were analysed for Au, Sn,
W and -80 mesh fractions for Cu, Pb, Zn, Sn, W. (Sn, W
analyses by X.R.F.)

Analytical results are shown on Figures 4,5 and 6.
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Results for panned concentrate samples ranged upto
3.55% Sn, 430ppm W, 18.5ppﬁ Au and for -80 mesh fractions
upto 235ppm Sn, 210ppm Cu, 900ppm Pb and 450ppm Zn and

more or less confirmed the original results.

Sediments from several small, previously

unsampled streams from the far eastern part of the area
were found to contain only background concentrations of
Sn and W, probably due to the fact that these streams have
not eroded below the base of the basalt cover.

.~ A panned concentrate sample of gravel overlying
a smali érea of altered quartz-feldspar-biotite porphyry,
representing a "window" in the basalt cover east of the
Mariner 3 grid, was found to contain 1.02% Sn and 1.7gm/t Au.
The porphyry in this locality is strongly altered, in places
carries fine boxworks after diséeminated pyrite and is
associated with gossanous quartz vein float and it seemed
likely that the tin in the surface gravels was directly

derived from the underlying rock.

In order to test this possible scurce, it was
proposed that C-Horizon soil sampling should be carried
out over the "window" which lies about 700m. east of the
Mariner 3 "copper zone" and therefore favourably closer to
the postulated zone of tin mineralization,

The Mariner 3 grid was extended eastward to
11900E and southward to the Iris River; these extensions

were then entitled "Mariner 5".

C-Horizon and in some cases also B-Horizon

'soils were collected at thirty seven localitites at depths

varying from 0.5 to about 15 metres using a Bombardier

mounted Jacro auger drill.
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Logging of rock chips collected from the bottom
of the holes enabled definition of the extent of the
porphyry window as shown on Figure 2., It is possible that
the "window" extends westward to link up with the main
exposuré of porphyry at Mariner 3 but this is uncertain
as there is little outcrop and auger drilling was not
conducted on lines 11300 and 11400E.

Soil samples collected over the "window' area
were dried and pulverized and "entire'" splits were
analysed for Cu, Pb, ZIn, Ag, Bi by A.A.S. and for Sn, W
by X.R.F. techniques. ’

Results were generally disappointing; tin values
peaked at 105ppm Sn but were mostly below detection (S5ppm)
and tungsten values were uniformly below detection (10ppm).
Copper, lead and zinc results ranged upto 70, 300 and 200ppm
respectively; these values are not anomalous by comparison
to those formed on the main Mariner 1-3 grid and apart
from a slight sympathy between lead and tin show no
particular correlations.

Results are shown on Figures 7 and 8 at 1:2500 scale.

Comparison of tin values in B-Horizon and C-Horizon
samples at the same locality generally shows the higher
value (if any) is in the C-Horizon of soil suggesting the
altered porphyry in the window may be the true source of tin.
However the few anomalous values are very sparsely distributed
and do not compare with the 1.02% tin panned from the
overlying surface gravels and it is considered that the latter
high value is due to residual or fluvial concentration

mechanisms.
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An attempt was made to "profile" the tin values with
réspect to sample depth. An auger hole near the centre of
the prophyry "window" at 11600E, 8925N; was drilled to a
depth of 10.0 metres and soils sampled at 1.0 metre
intervals. Unfortunatley, tin values were all below
S5ppm and so no useful result was achieved. A panned
concentrate sample of the upper 2.5 metres (B-Horizon

clays) from the same hole also returned less than 5ppm Sn.
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6.2 Geophysics .

Magnetics

Despite the relatively poor encouragement from the
geochemical sampling over the Mariner 5 "window" it was
considered that further search for the postulated tin

source was warranted.

Accordingly, ground magnetic survey was carried out
over the Mariner 5 grid extensions in order to ideﬂtify
possible additional "windows" or areas of thin basalt cover.
The basalt typically shows a very '"noisy'" magnetic character
which can be distinguished from areas of porphyry having a |

realtively '"flat"™ magnetic response.

Magnetic contours and profiles are shown on plan
numbers 3327 and 3600 S/A.

Interpretation of the magnetic data (Mudge, September,
suggested several areas which might correspond to windows
or patches of thin basalt, as shown by coloured shading on

the magnetic contour plan,

On the basis of the magnetic interpretation, Jacro-
auger holes were drilled on grid co-ordinates: 11300E/9825N,
11500E/9900N, 11500E/9925N, 11500E/9950N, 11600E/9850N,
11600E/9750N, 11600E/9600N, 11700E/9700N. Hard basalt, which
the auger drill could not penetrate, was encountered in

each of these holes, at depths varying from 0.7 to 6.5 metres.

It was concluded from this exercise that the basalt
cover was more or less continous north of the already known
exposures of underlying porphyry and that further exploration

for the tin source would depend on some geophysical survey 0%
drilling technique which was capable of penetrating the ;
basalt cover. It was considered that Induced Polarization
survey could give meaningful results in areas covered by

upto 25 metres of basalt.

1979)
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Self Potential

Several short reconnaissance S5.P. traverses were
meastired on lines 11300E, 11500E and 11600E from about 8700N
to 9400N (thus covering the Marinmer 5 "window") but no

significant self potential effects were encountered.
6.3 Percussion Drilling.

In order to gain an estimate of the thickness of
the basalt cover, from which the suitability of an I.P. .
survey could be assesséd, a short percussion drilling ‘
program was proposed. By drilling through the basalt it
would be possible to sample any sub-basaltic gravels or
"deep lead" alluvials which, if present, could be a source
for the stream tin anomalies and in addition core samples
from the underlying quartz-feldspar-biotite porphyry

could be obtained for analysis.

Accordingly, a vertical percussion drill hole
{PCH 1) was collared at grid co-ordinates 11220E/9990N.
A Halco 2 3/4", down hole percussion hammer was used
in conjunction with the Bombardier Mounted Jacro rig and a
250 cfm. compressor providing air at about 100 psi. Rate
of penetration in fresh basalt was very poor, approximately
1 metre-1.5 metres per hour due to rock hardness and
recurrent stalling of the hammer, due evidently to excessive
water inflow (estimated at about 5001/hour.) The hole
was abandoned at 14.0m and the Tig Qas then moved to
11270E/9725N and drilling recommended. PCH-2 progressed at

similar poor rate to PCH-1 and was eventually abandoned at

10.3 meters.

Due to the unavailability of more suitable drilling
equipment, the percussion drilling program, having achieved

no useful results, was terminated.
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6.4 Discussion

Efforts to determine the source of the stream tin
anomalies have been severely hampered by the basaltic cover
over much of the eastern Mariner 3-5 grid area and to date

have been inconclusive.

Three alternative sources of tin are considered

possible in this area:

1. The tin in the streams is derived from rewoiking
.-of tin bearing sub-basaltic gravels which may have

been transported from a2 quite remote primary source.

2. The stream anomalies reflect alluvial concentration
of tin minerals eroded from the low grade-low
intensity quartz-pyrite veinlet mineralization
occurring within the exposed body of quartz-feldspar-
biotite prophyry.

(Buckland reports upteo 750ppm Sn in selected quartz- -
sulphide vein samples from M3-D.D.H. 1.).

3. The stream tin is derived from erosion of a high
grade tin source, most likely of epigenetic vein
mineralization related to a subsurface (Devonian) .
granitic intrusion, located at the eastern end of the

grid and probably partly buried under basalt.

T
| The first alternative is not well favoured since

d#ainage tin anomalies are not known elsewhere in the area
aﬂd the coincidence of the Cu-Zn-Pb anomalies in zonal
afrangement suggest a local source.

b In the second case it would be unlikely that an
economic tin resource could be developed from ‘such a low

grade and low intensity mineralized veinlet system.
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The third case is the most economically attractive.

It is possible that tin (eroded from a non substantially

rovered high grade source) was locally redistributed in
Ereébasaltic eluvial/alluvial gravels which are now
exposed in such areas as the Mariner 5 "window" giving use
to the observed stream anomalies.

However, the findability of such a source is poor
duéﬂto bﬁsalt cover which from the percussion drilling
exercise is known to be upto at least 14 metres thick. A
Schlumberger array resistivity soundiné by Mudge (1978)
indicated the basalt cover had a low‘'resistivity and he
concluded that I.P. survey could not effectively "see
through'" the basalt. However, a dipole-dipole I.P. survey
on line 11500E indicated a weakly polarizable source

possibly below the basalt at 9550N.

l Induced Polarization survey is probably the last L
s

l R
hope for detecting a mineralized zone beneath the basalt, ort

offrandom drilling. _ %.
L It is recommended that further resistivity

50 ndings should be conducted at several additional points |

over the basalt, say at 9600N on lines 11500E, 11700E |

a?d 11900E. Further I.P. work over the basalt is not

aévised unless it can be conc¢luded frpm the sounding data.

that an 1.P. survey would effectively detect polarizable

sources, (with which the supposed tin mineralization would

be presumably associated) beneath the basalt,

If I.P. cannot be sucéessfully-appliied .to define.
drilling targets beneath the basalt, it is recommended that

no further work be carried out on the prospect.
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7. MARINER 4 AREA

A brief geological reconnaissance was made of the
nortﬁ eastern end of the Bond Range to investigate siliceous
alteration zones reported by E. Corbett (1975) in the area
of an old copper prospect located in a small tributary of the

Lea River.'(Refer Fig. 9.)

The siliceous "spines™ mapped by Corbett were found
to be thermally metamorphosed quartz porphyry or tuff

containing upto 25% corundum and minor patches of andalusite.

‘'The discovery of these high grade metamorphic rocks
suggests the prescence of an intrusive body at shallow
depth in this area.

I1f the intrusive is granitic, (there are some
indications that the Late Devonian DilcoQath
extends westwards under Moina and beyond to the Lea River)

this area has potential for tin-tungsten mineralization.

Copper-1ead-zinc drainage geochem anomalies occur
in the immediate vicinity.
The nearby Kauri Fault may be an early structure

and may have been important as a hydrothermal channel.

Further geological reconmnaissance, -80 fraction and

panned concentrate stream sediment sampling is planned.
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